Abstract-Two experiments investigated the contrast sensitivity of the visual changing-size channel, and in particular whether the perception of sideways motions and changing-size are mediated by different contrast-sensitive stages. In Experiment 1, subjects adjusted the contrast required to (1) detect, or (2) discriminate stimulus squares whose edges oscillated in either an untiphase or in an inphase manner. Oscillations varied in frequency (CL8 Hz) and in amplitude (1'~7' peak-to-peak). Contrast detection thresholds were significantly lower than discrimination thresholds, and both were generally independent of frequency. Thresholds for antiphase and inphase stimulation were not reliably different. The contrasts required to just see antiphase and inphase oscillations were elevated to the same extent after adaptation to an antiphase oscillation. In Experiment 2, subjects adjusted the oscillation amplitude required to detect stimulus oscillations after adaptation to antiphase stimulation (2 Hz) at various contrasts (8.3x-86%). Elevations of the threshold oscillation amplitude saturated at about 50% adapting contrast, but were roughly proportional to log adapting contrast below 50%. Antiphase threshold elevations were considerably greater than inphase elevations. The results are interpreted as supporting the notion that the threshold detection of both antiphase and inphase oscillating stimuli is mediated by a common early contrast-sensitive stage of analysis.
INTRODUCTION
The idea that the visual system acts as though it contained channels for changing-size is supported by psychophysical evidence (Regan and Beverley, 1978, 1980; Beverley and Regan, 1979) , and is consistent with single neuron findings (Regan and Cynader, 1979; Regan et al., 1979a, b) . In this article we describe the contrast sensitivity of the changing-size channel. In particular we discuss the question whether visual sensitivities to changing-size and sideways motion are mediated by different contrast-sensitive stages and whether they share a common contrast stage.
METHODS
We used the two forms of stimulation illustrated in Fig. 1A . Opposite edges of the square oscillated in opposite directions for antiphase stimulation, while opposite edges oscillated in the same direction for inphase stimulation. For antiphase oscillations the square's size oscillated around a mean value (0.5") while the square remained stationary; the whole square oscillated in position along a diagonal during inphase oscillations. Each stimulus square initially subtended 0.5" on any trial. In order to minimize errors caused by ocular tracking, two stimulus squares were arranged as illustrated in Fig. 1B so that for inphase stimulation the two squares moved in opposite directions at any given time. Contrast was calculated as illustrated in Fig. 1C . The two stimulus squares were electronically generated on a Tektronix type 608 CR0 with a green type 31 phosphor. The squares were optically superimposed on a 8" x 8' green adapting background which was of luminance 11 cd/m'. The dark fixation cross was in the centre of the background. The viewing distance was 145 cm. Monocular viewing was used with the other eye occluded. Threshold data were gathered by the method of adjustment.
For Experiment 1 the subject adjusted a potentiometer which increased the intensity (and hence the contrast) of the stimulus squares. He reported when. he first detected the presence of the squares. This setting was taken to be the detection threshold. He then continued to increase the luminance until he could discriminate whether the edges of the squares were oscillating inphase or antiphase. This setting was taken to be the discrimination threshold. The fact that the discrimination threshold was at a higher contrast than the detection threshold was an experimental finding. Frequent null trials when no squares were present, and static trials when no oscillations were present were included. Error rates were well below 1%.
Six different stimulus oscillation frequencies of 0.25, 0.5, 1, 2, 4 and 8 Hz were used. We randomized the oscillation frequency and whether the oscillations were inphase or antiphase. Four different stimulus oscillation amplitudes of 1, 2, 4 and 7 min arc peakto-peak per edge were used in separate experimental sessions on different days.
Rather than adjusting the contrast of the stimulus squares, in Experiment 2 the subject adjusted a poten-
